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也参与肝细胞 EMT 进程。然而 HNF4α 维持肝细胞分化状态、参与肝癌细胞 EMT
进程的分子机理一直未被清楚阐述。在这篇文章中，我们致力于探究 Wnt 信号
通路及 HNF4α 参与调控肝细胞癌 EMT 进程的分子机理及 Wnt 信号通路与
HNF4α 之间的相互作用。 
实验方法：荧光定量 PCR 及 western 实验用于分析相关基因的表达；免疫共沉淀
实验用于证明蛋白-蛋白相互作用；免疫荧光、划痕试验及侵袭实验用于展示EMT
相关表型；DEN 诱导的大鼠肝癌模型用于进行体内试验，探究体内 HNF4α 与
Wnt 信号通路之间的相互调控。 
结果：在本篇论文中，我们首次提出在肝癌 EMT 进展过程中，Wnt 信号通路负
调控 HNF4α。我们证明了 Wnt 信号通路对 HNF4α 的抑制是通过 Snail、Slug 完
成的，Snail 和 Slug 可以直接结合在 HNF4α 启动子区域的 E-box 上来负调控
HNF4α；更进一步的，我们揭示了，HNF4α 可以通过与 β-catenin 竞争性的结合
TCF4 来抑制 Wnt 信号通路活性；与此同时，HNF4α 还可以促进转录抑制因子在
Wnt 信号通路靶基因启动子上的结合以及 β-catenin 的膜定位。最后，我们运用
大鼠肝癌模型，在体内证明了 HNF4α 与 Wnt 信号通路之间的相互调控可以影响






































BACKGROUND & AIMS: Wnt signaling participates in epithelial to mesenchymal 
transition (EMT) in diversity of cancers; however, its involvement in hepatocellular 
carcinoma (HCC) cells as well as the downstream molecular events is largely 
undefined. HNF4α is the most prominent and tissue specific factor in keeping the 
differentiation of hepatic lineage, as well as the potential EMT regulator in HCC cells. 
However, the molecular mechanisms how HNF4α maintains the differentiated liver 
epithelium and inhibits EMT have not been completely explored. In this paper we 
studied the relationship between Wnt signaling and HNF4α in the EMT process of 
HCC cells.  
METHODS: Expression studies were performed by utilizing quantitative real-time 
PCR (qPCR) and Western blotting. Co-immunopreciptation (Co-IP) assay was applied 
for the detection of HNF4α and TCF4 interaction. Immunofluorescent confocal 
analysis, wound-healing assay and transwell invasion assay were used for EMT 
phenotype analyses. Den induced rat hepatoma model was used to investigate the 
regulatory features between Wnt signaling and HNF4α in vivo.  
RESULTS: In this paper, we demonstrated, for the first time, that HNF4α expression 
was negatively regulated during Wnt signaling induced EMT in HCC cells. We further 
identified Snail and Slug as direct upstream negative regulator of HNF4α, through 
which Wnt signaling inhibits HNF4α expression. Moreover, we demonstrated that 
HNF4α represses Wnt signaling induced EMT in HCC cells via directly associates 
with TCF4 to compete with β-Catenin, but facilitate transcriptional co-repressor 
activities, and via controls the nuclear-membranous distribution. Finally, we 
documented the regulation pattern of β-catenin and HNF4α in animal models, which 
have established a complex and causal link between these two critical EMT regulators 
in this molecular and cellular process. 
  Our results showed that Wnt signaling represses the expression of HNF4α, and by 















signaling indirectly derepresses its own gene, creating a self-reinforcing loop. On the 
other hand, HNF4α enhances its own expression via the identical mechanism. Once 
activated, the loop remains locked in either a high Wnt or a high HNF4α state, by 
which the cells determine to adopt either mesenchymal or epithelial phenotype.  
  Taken together the data in this study, we suggest a model: in the high HNF4α state, 
HNF4α associates with TCF4 to compete with β-Catenin, but facilitate transcriptional 
co-repressor activities, which inhibites the expression of Snail and Slug. In this 
circumstance, the HCC cells adopt the epithelial phenotype; in the high Wnt state, 
TCF4 mainly recruits β-catenin. TCF4/β-catenin complex activates Snail and Slug 
expression; meanwhile, TCF4/β-catenin complex also removes its own repression by 
HNF4α, which creates a self-reinforcing loop. In this circumstance, the HCC cells 
adopt the mensenchymal phenotype. 
CONCLUSIONS:In summary, we have identified a feedback mechanism controlling 
Wnt signaling and HNF4α expression in vitro and in vivo, which sheds new light on 
the regulation of epithelial to mesenchymal transition. Modulation of these molecular 
processes may be a method of inhibiting HCC invasion through blocking Wnt 




















1.1 EMT 与肿瘤进展 






具有迁移能力间质细胞的形成标志着 EMT 过程的完成。 
EMT 从起始到完成的过程中涉及到复杂的分子生物学过程，包括转录因子
的激活，特定细胞表面蛋白的表达，细胞骨架蛋白的重组和表达，ECM 降解酶
的产生，以及特定 microRNA 表达的改变。在多数情况下，以上 EMT 过程中涉
及到的因子都可被用作 EMT 的标志物。 























occludens 1)；MUC1 (mucin 1，cell surface associated)； miR200 (microRNA 200)；
SIP1 (survival of motor neuron protein interacting protein 1)； FOXC2 (forkhead box 
C2)。 



















们赞成将 EMT 划分为三类。 
与受精卵着床、胚胎形成，组织器官发育有关的 EMT 过程我们称作“1 型”。 



















炎症损伤的组织。然而，与 1 型 EMT 不同， 2 型 EMT 在损伤修复及组织再生
过程中与炎症发生相伴进行，但当炎症减弱时，EMT 过程即终止。但在器官已




第 3 类的 EMT 发生在已产生遗传变异和表观遗传变化的肿瘤细胞中，特别
是在这些肿瘤细胞中突变的基因有利于肿瘤进行克隆生长和原位发生的情况下。
这些变化与 EMT 过程共同作用，可极大的影响癌基因和肿瘤抑癌基因的功能，
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